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3-1.0 INTRODUCTION

The primary purpose of this part of the manual is to establish a uniform policy of load rating
procedures and standards for determining the safe load carrying capacity of bridges within the state
of Indiana. This part is heavily influenced by the guidelines established in Section 6 of the Manual
for Bridge Evaluation, 3" Edition, which includes all interim revisions. Any variance with these
guidelines is discussed in the sections to follow. At no point shall the requirements set forth in
this document conflict with state or federal law. In the event of discrepancy, the law shall apply.

3-2.0  REFERENCE MATERIAL [REV. JUL. 2021]

AASHTO. (2008). The Manual for Bridge Evaluation (1st ed.). Washington, DC: American
Association of State Highway and Transportation Officials.

AASHTO. (2018 with 2019 and 2020 Interim Revisions). The Manual for Bridge Evaluation (3™
ed.). Washington, DC: American Association of State Highway and Transportation
Officials.

* References to the MBE in this manual refer to the 3" Edition and its Interim Revisions. However,
23 CFR 650.317 references the 1°' Edition, making this the binding edition. *

AASHTO. (2002). Standard Specifications for Highway Bridges (17" ed.). Washington, DC:
American Association of State Highway and Transportation Officials.

Vehicle weight limitations — Interstate System, 23 U.S.C. 127 (2021)

National Bridge Inspection Standards, 23 CFR 650 subpart C (2020)

Hartmann, J. L. (November 3, 2016). Load Rating for the FAST Act’s Emergency Vehicles.
Washington, DC: U.S. Department of Transportation, Federal Highway Administration,
Office of Bridges and Structures.

FHWA. (March 2018). QUESTIONS AND ANSWERS Load Rating for the FAST Act’s Emergency

Vehicles (REVISION RO1). Washington, DC: U.S. Department of Transportation, Federal
Highway Administration, Office of Bridges and Structures.
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HNTP Corporation and Ghosn, Michael. (March 2019). Load Rating for the Fast Act Emergency
Vehicles Ev-2 and Ev-3 (NCHRP Project 20-07/Task 410). Transportation Research Board.
http://onlinepubs.trb.org/onlinepubs/nchrp/docs/NCHRP20-
07Task410FinalReport March2019.pdf

Size and Weight Regulation, IC 9-20 (2020)

Indiana Department of Transportation. (September 2011). Bridge Inspection Program Coding
Guide, Bridge Reporting for Appraisal & Greater Inventory (Vols. 1-3)

(2011 with Revisions 1, 2, and 3). Indiana Manual on Uniform Traffic Control Devices for Streets
and Highways. https://www.in.gov/dot/div/contracts/design/mutcd/2011rev3MUTCD.htm

Indiana Department of Transportation. (2013-2021). Indiana Design Manual.
https://www.in.gov/dot/div/contracts/design/IDM.htm

3-3.0 ROLES AND RESPONSIBILITIES

Load rating roles for Bridge Owners, the Indiana Department of Transportation, and Load Rating
Engineers are described within this section.

3-3.01 Bridge Owner

Bridge Owners in Indiana include the State, counties, other local agencies, toll roads, and private
firms owning bridges open to public traffic. For bridges within their authority, Bridge Owners are
responsible for the following items:

e Ensuring all bridges within their jurisdiction are load rated for their in-service condition.

e Ensuring that new, replacement, or rehabilitated bridges are load rated no later than the
initial inspection.

¢ (Quality control and maintaining of all required load rating documentation.

e Posting of bridges as required.
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3-3.02 Indiana Department of Transportation

The Indiana Department of Transportation (INDOT) is responsible for ensuring that Bridge
Owners are in compliance with the National Bridge Inspection Standards (NBIS) as given in 23
CFR 650 Subpart C, Bridges, Structures, and Hydraulics.

3-3.03 Load Rating Engineer

Qualifications for a Load Rating Engineer (LRE) are discussed in Part 1 of this manual. LREs
must certify and be actively involved in reviewing the quality and accuracy of all load ratings
performed. A qualified LRE is also responsible for submitting all required documentation as
specified in 3-9.02.

3-4.0 VEHICLES

Vehicles are classified into three main categories: Design, Legal, and Permit. Each category is
discussed in greater detail within this section. Vehicle configurations are shown in Appendix A.

3-4.01 Design [Rev. Jul. 2021]

Design vehicles are live load configurations used for the purpose of new design, replacement, or
rehabilitation bridge projects. The Design classification is further subdivided into two reliability
levels, Inventory and Operating. Applicable Design vehicles are listed on the plans for which the
structural element in question was designed. Rules regarding the applicability of Design vehicles
are specified in the Indiana Design Manual. See Figure 3-4.1 for a list of potential Design vehicles.

Additionally, for bridges rated in accordance with Load and Resistance Factor methodology and
section 3-5.01(01), each bridge shall be load rated for the HL-93 vehicle at each Design level. For
all other load rating methodologies, each bridge shall be load rated for the HS-20 vehicle at each
Design level. Furthermore, general Toll Road and Michigan Train Truck applicability is discussed
within this section as well as in the Indiana Design Manual section 403-3.01. Bridges shall be
rated for all applicable Design vehicles at both the Inventory and Operating reliability levels.

Any bridge on the Indiana Toll Road or any state owned or maintained bridge within 15 miles of

a toll road gate shall be rated for the Toll Road Truck configurations including a 0.64 klf lane load.
Any bridge located on the Extra-Heavy-Duty Highway, as described in IC 9-20-5-4, shall be rated
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for the Michigan Train Truck configurations including a 0.64 kif lane load. See Appendix B for
supplementary information regarding the Indiana Toll Road and Extra-Heavy-Duty Highways.

Truck Configuration

HL-93
Fatigue*

H-20

HS-20

HS-25

Alternate Military
Toll Road Loading No. 1
Toll Road Loading No. 2
Special Toll Road Truck
Michigan Train Truck #5
Michigan Train Truck #8
* The Fatigue configuration shall be used for evaluating the Fatigue Limit State
per MBE Table 6A.4.2.2-1 whenever HL-93 is specified on applicable plans.
Figure 3-4.1 Potential Design Vehicles

3-4.02 Legal [Rev. Oct. 2018, Apr. 2022]

Legal vehicles are live load configurations that are used to determine the safe load carrying
capacity and posting of a bridge. This Legal vehicle category is described in the Manual for Bridge
Evaluation (MBE) section 6A.4.4 for Load and Resistance Factor Rating (LRFR) and in section
6B.7.2 for Load Factor Rating (LFR). Every bridge in Indiana must be rated for the vehicles listed
in Figure 3-4.2. Any of the required Legal vehicles not explicitly mentioned in the MBE should
be considered a State Legal vehicle as discussed in the MBE.

Included as Legal vehicles are emergency vehicles, EV2 and EV3, as required by 23 U.S.C. 127
and provided by the Fixing America's Surface Transportation (FAST) Act (FHWA). These
vehicles will be referred to as “FAST Act EVs” throughout this document. The FAST Act
increased the weight limits for emergency vehicles beyond the limits given in the Federal Bridge
Formula, yet it specified that these vehicles are to be considered at Legal Load levels for bridge
load rating.
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The FAST Act EVs are considered to occupy one lane with the remaining lanes occupied by the
controlling legal vehicle (excluding the FAST Act EVs); the controlling legal vehicle may vary
bridge to bridge and should be determined by analysis. If using the simplified live load distribution
equations, choose the appropriate equation according to the number of design lanes. Where one-
lane distribution is used, do not include the 1.2 multiple presence factor from the AASHTO LRFD
specifications. Except for buried structures, a live load factor of 1.3 should be used irrespective
of the ADTT. Alternatively, guidance from NCHRP Project 20-01/Task 410 may be used. This
research established live load factors calibrated following a reliability analysis consistent with
LRFD/LRFR methodology. Appendix E provides NCHRP 20-01/Task 410 guidance on the
application of live loads and LRFR and LFR load factors.

Truck Configuration LRFR Code Reference
H-20 MBE 6A.4.42.1a
HS-20 MBE 6A.4.42.1a
Alternate Military MBE 6A.4.4.2.1a
AASHTO Type 3 MBE 6A.4.4.2.1a
AASHTO Type 3S2 MBE 6A.4.4.2.1a
AASHTO Type 3-3 MBE 6A.4.4.2.1a
Lane-Type* MBE 6A.4.4.2.1a
EV2 MBE 6A.4.42.1a
EV3 MBE 6A.4.4.2.1a
NRL** MBE 6A.4.4.2.1b
SU4 MBE 6A.4.4.2.1b
SUS5 MBE 6A.4.4.2.1b
SU6 MBE 6A.4.4.2.1b
SU7 MBE 6A.4.4.2.1b

* Load and Resistance Factor Rating (LRFR) methodology only
** Not to be used for load posting. Not required for Engineering Judgment
(EJ) methodology.

Figure 3-4.2 Required Legal Vehicles

3-4.03 Permit

Permit vehicles are live load configurations that exceed legal load limitations. These vehicles may
be issued routine or special permits. Vehicles that represent routinely permitted configurations
shall be used for determining the safe load capacity and posting of a bridge. Special permits are
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for less frequent loads and often with additional limitations. Permit load rating is discussed in
MBE 6A.4.5 for Load and Resistance Factor Rating (LRFR) and MBE 6B.8 for Load Factor
Rating (LFR). See Figure 3-4.3 for a list of potential Permit vehicles.

Any bridge on the Indiana Toll Road, or any state owned or maintained bridge within 15 miles of
a toll road gate shall be rated for the Toll Road Truck configurations. Any bridge located on the
Extra-Heavy-Duty Highway, as described in IC 9-20-5-4, shall be rated for the Michigan Train
Truck configurations. It is acceptable to limit Michigan Train Truck vehicles to one lane located
so as to cause extreme force effects while the other lanes are occupied by regular Legal loads. A
lane load shall be included with all Toll Road or Michigan Train Truck configurations if required
by the MBE depending on rating method and bridge geometry. See Appendix B for supplementary
information regarding the Indiana Toll Road and Extra-Heavy-Duty Highways.

Where analytical rating methods are used on state owned or maintained bridges, the Special Permit
vehicles, as shown in Figure 3-4.3, shall be evaluated. The Special Permit vehicles shall be
evaluated single trip, mixed with traffic, and without reduction in speed.

Routine Special
Toll Road Loading No. 1 Superload — 11 Axles
Toll Road Loading No. 2 Superload — 13 Axles
Special Toll Road Truck Superload — 14 Axles
Michigan Train Truck #5 Superload — 19 Axles (305K)
Michigan Train Truck #8 Superload — 19 Axles (480.09K)

Figure 3-4.3 Potential Permit Vehicles

3-5.0 METHODS

Analytical methods should be used for load rating whenever possible. Engineering judgment may
be used to supplement calculations. If necessary, when bridge geometry or material properties are
not available and cannot be obtained economically, then engineering judgment may be used in
place of analytical methods. In addition, a more conservative rating may be determined at the
discretion of the Bridge Owner; this may mean posting the bridge at a lower tonnage than required
by analysis.
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3-5.01 Analytical [Rev. Jul. 2021]

The two primary analytical bridge load rating methods are Load and Resistance Factor Rating
(LRFR) and Load Factor Rating (LFR).

LRFR shall be used for all new bridge or superstructure replacement projects designed using
LRFD. For state owned or maintained bridges, LRFR is the preferred analysis method regardless
of the original design criteria. In certain situations, LRFR may be more restrictive than the original
design criteria. This may lead to overly conservative ratings for existing structures that are
performing well and showing no signs of distress. In situations such as this, other rating methods
may be considered.

AASHTOWARE Bridge Rating (BrR) shall be used to perform load ratings whenever possible. It
is permissible to use other programs and/or engineering judgment in cases where the use of BrR
is insufficient or not plausible due to program limitations. Additional resources are available on
the bridge design website including a list of programs that may be used to supplement BrR.

3-5.01(01) Load and Resistance Factor Rating (LRFR) [Rev. Jul. 2021]

Except as noted in this manual, Load and Resistance Factor Rating (LRFR) analysis should follow
the procedures outlined in MBE Section 6A. As defined in this manual and discussed in the MBE,
ratings fall into three categories, Design Load, Legal Load, and Permit Load. Please refer to
Section 3-4 in this chapter for a list of vehicles that fall within each category and a discussion
regarding their applicability. In short, for determining the load capacity or safe posting load of a
bridge, ratings are required for all Legal Loads as well as any vehicle that represents loads that
exceed legal requirements and are routinely permitted to cross the bridge.

In regard to MBE 6A.4.3.1, it is not permissible in Indiana to use HL-93 as a screening vehicle to
determine whether or not to rate for Legal Loads. Similarly, it is not permissible to use the
Notional Rating Load, NRL, as a screening vehicle for the AASHTO Specialized Hauling Vehicles
as discussed in MBE C6A.4.4.2.1b and C6A.8.2. Lastly, in regard to MBE 6A.4.5.2, applicable
Permit Loads shall be evaluated regardless of Legal Load rating results. All load ratings must
follow the requirements specified in section 3-4 of this manual.

As discussed in MBE 6A.5.4 and with the exception of segmentally constructed bridges, service
limit states in regard to crack control should not be considered for determining the load capacity
or safe posting load of state owned or maintained reinforced concrete or prestressed concrete in-
service bridge components. Crack control may be considered for determining the load capacity or
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safe posting load for local bridges at the discretion of the Bridge Owner. This applies to both
Legal and applicable Routine Permit loads. For Special Permit evaluation, use of these provisions
is at the discretion of the Permitting Engineer. Crack control is a means for ensuring longevity of
the structure and is therefore most applicable for design loading.

The condition factor ®c and system factor ®@s should be used per MBE 6A.4.2.3 & 6A.4.2.4
respectively. Where material properties are unknown, assumptions can be made per MBE 6A.5.2
and 6A.6.2. Regarding MBE 6A.5.8, if the conditions of this article are met for reinforced concrete
slab bridges, shear capacity need not be checked for Design and Legal Loads. Similarly, shear
need not be evaluated for any proposed work on reinforced concrete slab bridges. For any other
reinforced, prestressed, or post-tensioned concrete bridge, the shear capacity should be evaluated
for Design, Legal, and Permit ratings regardless of condition or distress. When shear controls,
refined analysis may be used to more accurately model boundary conditions and loading scenarios.

3-5.01(02) Load Factor Rating (LFR) [Rev. Jul. 2021]

Except as noted in this manual, Load Factor Rating (LFR) analysis should follow the procedures
outlined in MBE 6B. As defined in this manual, ratings fall into three categories, Design Load,
Legal Load, and Permit Load. Please refer to Section 3-4 in this manual for a list of vehicles that
fall within each category and a discussion regarding their applicability. In short, for determining
the load capacity or safe posting load of a bridge, ratings are required for all applicable Legal
Loads as well as any vehicle that represents loads that exceed legal requirements and are routinely
permitted to cross the bridge.

In regard to MBE C6B.7.2, it is not permissible in Indiana to use the Notional Rating Load, NRL,
as a screening vehicle for the AASHTO Specialized Hauling Vehicles. All load ratings must
follow the requirements specified in section 3-4 of this manual.

When referencing MBE 6B, because the Design, Legal, and Permit classifications are not directly
defined, they shall be evaluated as follows. Design Loads shall be evaluated at both the LFR
Inventory and Operating levels. Legal Loads and Permit Loads shall be evaluated at the LFR
Operating level.

3-5.01(03)  Other

If the LRFR method is not used, bridges designed by the Allowable or Working Stress Method
should be rated LFR, see Section 3-5.01(02).
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3-5.02 Engineering Judgment [Rev. Oct. 2018]

MBE 6.1.4 discusses the use of engineering judgment in place of, or as a supplement to, analytical
methods when the necessary details to load rate are missing or incomplete.

Load rating based on engineering judgment may be used in lieu of analytical methods only when
there are no plans or details available and physical measurement of the structural members is not
possible, such as the reinforcing bars of a concrete structure. The LRE should consider all
available information when determining the load rating, including, but not limited to:

e year of construction and common material properties for that era,

e assumed design vehicle,

e all measurable structure dimensions,

e redundancy of load path,

e decterioration levels,

e signs of distress such as transverse cracks in high moment regions or diagonal cracks in
high shear regions, and

e changes to the structure such as increased dead loads since original construction.

The load rating shall be determined for all applicable vehicles as described in Section 3-4.
Consideration should be given to the size and configuration of vehicles that routinely use the bridge
being evaluated. A comparison of shear and moments produced by vehicles that routinely use the
bridge to those produced by load rating vehicles that may not routinely use the bridge may aid the
LRE in determining appropriate rating factors.

Engineering judgment may be used to assign lower ratings than computed at the Bridge Owner’s
request or to provide a more conservative rating when desired.

3-6.0 POSTING [REV. APR. 2022]

Bridges that cannot safely carry the applicable Legal or Routine Permit loads, as defined in Section
3-4 and shown in Figures 3-4.2 and 3-4.3, must be posted. The need for posting is indicated for a
Legal or Routine Permit rating factor of less than 1.0 for at least one of the required vehicles.
Posting for Design Loads is conservative and therefore will only be allowed at the discretion of
the Bridge Owner.
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There are two distinct types of posting for bridges — posting for commercial vehicle traffic and/or
posting for emergency vehicles. A given bridge may require one of these types, both, or neither
according to the following descriptions.

Posting for Commercial Vehicles. If any applicable Legal or Routine Permit vehicle, not
including FAST Act EVs, produces a rating factor below 1.0, then the bridge shall be posted for
the safe posting load of all these vehicles. This applies to each rating vehicle even if it rates higher
than 1.0. This is necessary because even though only one vehicle may actually produce a rating

less than the 1.0 rating factor threshold, the calculated load capacity or safe posting load may in
fact be higher than for a different vehicle having a lighter gross vehicle weight (GVW).

Example 1:

g . )
Number of Vehicle Rating Factor Load Capacity Safe Posting Load
Axles (tons)
7.2 EV2 1.445 41544
_______________________________ war  EEESEREEER
Single Axle:
Tandem:
_____________________________________ Gross:
varies NRL 0.914 -]
2 H20-44 1.407 28.140 28.140
2 Alternate Military 1.173 28.152 28.152
3 HS20-44 1.056 38.016 38.016
3 AASHTO Type 3 1.245 31.125 31.125
4 Su4 1.278 34.506 34.506
a Toll Road Loading NO. 2 i e e |
S AASHTO Type 352 1.431 51.516 51.516
S SuUs
5
6 AASHTO Type 3-3
6 Lane-Type
6 SU6e
7
7/8
8
11

This sample Load Rating Summary Report (see Appendix C: Load Rating Report Documentation
Example 1) shows all the Legal and Routine Permit ratings for a bridge. Since there is at least one
vehicle, SU7 in this case, having a rating factor lower than 1.0, this bridge must be posted for all
commercial traffic. Even though there are other vehicles having higher Legal rating factors, the
lower safe posting load calculated for the H20-44 vehicle governs the posted weight limit. In this
example, the bridge would be posted for 28 Tons. When there is a large variation in calculated
safe posting loads, it is permissible to consider rating vehicles in groups according to the number
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of axles to determine a posting weight for each group. See Section 3-6.04 for required signage
and options.

Posting for Emergency Vehicles. If the rating factor for either of the FAST Act EVs is below
1.0, then the bridge shall be posted for the Single Axle, Tandem Axle, and Gross Vehicle safe
posting load for all emergency vehicles, even if one of the vehicles rates higher than 1.0.

Example 2:
EV2 (28.75 T) EV3(43T) Safe Posting Loads
H . H . frfele]
Rating Factor: 1.643 Rating Factor: 0.888 single Axle: 16.75
Load Capacity: 47 24 Load Capacity: 3818
S S - Tandem: 27528
Gross: 35.184

In this sample showing BRADIN data, since the rating factor for the EV3 vehicle is below 1.0,
this bridge must be posted for all emergency vehicles. The governing single axle, tandem axle,
and gross vehicle safe posting loads have been calculated in accordance with the guidance in the
Load Rating for the FAST Act’s Emergency Vehicles memorandum and subsequent Questions and
Answers document (see 3-2.0 for references). See Section 3-6.04 for required signage.

3-6.01 Load and Resistance Factor Rating Analysis

Except as noted within this manual, where analytical models have been developed consistent with
Section 3-5.01(01), load posting criteria shall conform to MBE 6A.8. The load capacity is
determined according to MBE 6A.4.4.4. For rating factors below 1.0, the safe posting load is
determined according to MBE 6A.8.3. For rating factors greater than or equal to 1.0, the safe
posting load is equivalent to the load capacity. All applicable Legal and Routine Permit loads
listed in Section 3-4 in this manual shall be evaluated for posting purposes.

3-6.02 Load Factor Analysis

Except as noted within this manual, where analytical models have been developed consistent with
Section 3-5.01(02), load posting criteria shall conform to MBE 6B.7. The load capacity is
determined according to MBE 6B.4.1. The safe posting load calculation is equivalent to the load
capacity and further discussed in MBE 6B.7.3. All applicable Legal and Routine Permit loads
listed in Section 3-4 in this manual shall be evaluated for posting purposes.
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3-6.03 Engineering Judgment

Where engineering judgment is warranted per Section 3-5.02, the load posting criteria shall
conform to Section 3-6.02.

All applicable Legal and Routine Permit loads listed in Section 3-4 in this manual shall be
evaluated for posting purposes.

3-6.04 Regulatory Signage [Rev. Apr. 2019, Apr. 2022, May 2022]

Regulatory signs shall conform to the Indiana Manual on Uniform Traffic Control Devices
(IMUTCD). INDOT has developed additional word message signs for bridge weight limits (safe
posting load). These signs have a sign code prefix of R12-Y5. The sign details, including specific
emergency vehicle signs, have been added to the INDOT Supplemental Sign Catalog and
Appendix D of this document until such time as they are incorporated into the IMUTCD. The
emergency vehicle signs are R12-7 and R12-7aP.

Posting Signage for Commercial Vehicles. There are multiple options for restricting vehicle

weight for commercial vehicle traffic. At a minimum, restrictions should be for gross vehicle
weight. At the discretion of the Bridge Owner, restrictions may be further refined by listing
multiple gross vehicle weight restrictions based on the corresponding number of axles for all
applicable Legal and Routine Permit vehicles. Posting for the maximum permissible axle weights
may be appropriate for short span bridges or critical bridge elements such as floor beams or
stringers. Under no circumstances shall a restriction allow for an applicable Legal or Routine
Permit vehicle to be in excess of the safe load carrying capacity of the bridge.

Existing IMUTCD Sign R12-1 (WEIGHT LIMIT XX TONS) should be used when the safe
posting load is the same regardless of the number of axles. Each bridge shall be posted for the
minimum calculated safe posting load as specified in this chapter. The R12-1 sign may be used
when the safe posting load for all axles varies by no more than 2 tons, or if the Bridge Owner
prefers to limit the gross vehicle weight regardless of the number of axles. Use of signs R12-3
(NO TRUCKS OVER XX LBS EMPTY WEIGHT) and R12-5 (WEIGHT LIMIT silhouette) is
strongly discouraged as these signs are subject to misinterpretation.

Consider using signs R12-Y5 or sign variations R12-Y5a thru -Y5¢ (WEIGHT LIMIT AXLES

XX WEIGHT XX) where the safe posting load varies by the number of axles. The tonnages listed
shall correspond to the minimum calculated safe posting load for all applicable Legal and Routine
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Permit vehicles, excluding FAST Act EVs, that correspond to the number of axles shown. The
number of axles may be grouped together and use the minimum safe posting load for the group.

Example 1 Signage:

See Sample Load Rating Report 1 in Appendix C.

WEIGHT

LIMIT

WEIGHT AXLES WEIGHT
LIMIT 2 28T

28 | | 3 3t
TONS 4+ 34T

R12-1 R12-Y5

Posting Signage for Emergency Vehicles. For posting required due to emergency vehicle (FAST

Act EVs) safe posting load, signs showing weight limits for emergency vehicles with single rear
axle, tandem rear axle, and gross vehicle weight must be placed. The R12-7 sign may only be
used when placed as a standalone sign. The R12-7aP plaque may only be used when placed below
a commercial vehicle posting sign on the same post.

Example 2 Signage:

See Sample Load Rating Report 2 in Appendix C.
e N
EMERGENCY
VEHICLE
WEIGHT LIMIT
SINGLE AXLE 16T
TANDEM 27T
GROSS 38T

R12-7
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Example 3 Signage:

See Load Rating Report Example 3 in Appendix C. Since the load rating for at least one of the
other required Legal and Routine Permit Loads, the Alternate Military, HS20-44, Lane-Type, and
SU7 in this case, is below 1.0, this bridge must also be posted for all commercial vehicle traffic as
described in Posting for Commercial Vehicles and Example 1. Since the load rating for at least
one of the FAST Act EVs, both EV2 and EV3 in this case, is below 1.0, the bridge must be posted
for emergency vehicles as described in Posting for Emergency Vehicles and Example 2. Both of
the following signs are required to be posted for this bridge. The R12-Y5c sign may be used in
combination with either an R12-7 on two separate adjacent posts, or with an R12-7aP on a single
post as shown below

—
WEIGHT
LIMIT
[ ] — AXLES WEIGHT
WEIGHT EMERGENCY 2-3 197
LIMIT VEHICLE 4+ 26T
WEIGHT LIMIT —
;x_";s wf!f? M [shoie axie ar MERGENCY
. 2 TANDEM 18T OR
At 287 Jleross 23t VEHICLES
SINGLE AXLE 13T
‘ ‘ TANDEM 18T
GROSS 23T
R12-Y5c and R12-7 on separate posts R12-Y5c and R12-7aP on a single post
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If the R12-Y5¢ sign is not used, the R12-1 sign should be used in combination with either an R12-
7 on two separate adjacent posts, or with an R12-7aP on a single post as shown below.

—
WEIGHT
— — LIMIT
WEIGHT| | EMERGENCY 19
LIMIT VEHICLE TONS
19 WEIGHT LIMIT OR -
TONS [ [SINGLE AXLE 13T EMERGENCY
TANDEM 18T VEHICLES
GROSS 23T SNGLE AXLE 13T
TANDEM 18T
GROSS 23T
R12-1 and R12-7 on separate posts R12-1 and R12-7aP on a single post

Closure Signage. For bridge closures, the R11-2 sign shall be posted. Per IMUTCD Section
6F.08, “the words BRIDGE OUT (or BRIDGE CLOSED) may be substituted for ROAD (or
STREET) CLOSED where applicable.” Additionally, non-movable barriers and barricades per
the standard specifications shall be erected at each end of the bridge to prevent crossing by vehicles

and pedestrians.

BRIDGE | | BRIDGE
ouT CLOSED

R11-2 R11-2

Advanced Warning Signage. At a minimum, additional signage shall be placed at the nearest

intersection prior to the bridge in all directions to allow for vehicles to turn around. On limited
access highways, additional signage shall be placed prior to the nearest exit ramp to allow for
overweight vehicles to exit the highway. Any other signage shall conform to the IMUTCD and be
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used at the discretion of the Roadway Owner. The advance warning sign assembly must consist
of the same signage as posted on the bridge, along with the W16-3aP plaque indicating the distance
to the bridge. A sample advance warning sign assembly is shown here:

WEIGHT
LIMIT

AXLES WEIGHT
2-3 19T

4+ 26T

R12-Y5c¢

2 MILES W16-3aP

3-7.0  DOCUMENTATION [REV. JUL. 2021]

Examples of the required documentation are shown in Appendix C. The Load Rating Summary
Report, at a minimum, should consist of the following:

e Title sheet
e Load rating method/program(s) used
e (Geometric and material summary of the bridge
e Assumptions
e Rating factor and load capacity (in tons) for each applicable Design vehicle (discussed in
Section 3-4.01)
o Stamped by a Professional Engineer (PE) licensed in the State of Indiana.
e Rating factor and load capacity (in tons) for each applicable Legal and Routine Permit
vehicle (discussed in Sections 3-4.02 & 3-4.03)
o Stamped by a Professional Engineer (PE) licensed in the State of Indiana.
e Safe posting load, as required, for each applicable Legal and Routine Permit vehicle
(discussed in Sections 3-4.02 & 3-4.03)
o Stamped by a Professional Engineer (PE) licensed in the State of Indiana.
e Rating factor and load capacity (in tons) for each applicable Special (limited crossing)
Permit vehicle (discussed in Section 3-4.03)
o Stamped by a Professional Engineer (PE) licensed in the State of Indiana.
e Discussion, sketches, and photos of deterioration (if applicable)
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If necessary details to load rate the bridge using analytical methods are unavailable and engineering
judgment is used per Section 3-5.02, the Load Rating Summary Report shall also include the
following note.

In accordance with the Manual for Bridge Evaluation, Third Edition, 2017, Section 6.1.4

— Necessary details for this bridge are unavailable. A physical inspection of the

bridge was performed by a qualified inspector and evaluated by a qualified
engineer to establish an approximate load rating based on rational criteria.

3-8.0 QUALITY CONTROL (QC) & QUALITY ASSURANCE (QA)

For a more detailed discussion of Quality Control (QC) and Quality Assurance (QA), refer to Part
2 of this manual. In short, LREs are responsible for ensuring a high degree of accuracy and
consistency for any performed ratings. The Indiana Department of Transportation’s Bridge
Evaluation staff will periodically review calculations and documentation for accuracy and
completeness. Rating inaccuracies, errors, or deficiencies related to procedure should be addressed
immediately.

3-9.0 PROCEDURE [REV.NOV. 2020]

This chapter discusses when to perform a load rating, what to submit, and who to notify.

For new, replacement, or rehabilitated structures, Bridge Load Rating requests are required in
accordance with the Indiana Design Manual (IDM) Chapter 103. All Bridge Load Rating requests
for state maintained bridges must be requested through the Load Rating Request Application
(LRRA). Any plans, sketches, notes, and photos (where applicable) must be uploaded to the

LRRA.

Instructions for use of the LRRA are available from the Department’s Bridge Load Rating Aids.

Load ratings for locally owned structures shall be performed by the Bridge Owner or its designated
appointee.
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3-9.01 Frequency

In general, load ratings are required whenever there is a change in condition from one inspection
to another. Load ratings may also be required whenever new bridge construction projects are
proposed. A description of various load rating situations is discussed in the following sections.

3-9.01(01)  Project Scoping

Prior to programming bridge work, the Bridge Owner should consider load rating to help determine
whether to rehabilitate or replace existing structures. This is particularly useful when deciding
whether to use a concrete (rigid) or thin polymeric (flexible) overlay. It is also useful to determine
if existing bridge railing may be replaced. There are limits to the effectiveness of load rating at
this early stage. A more complicated rehabilitation (e.g. widening, member replacement, etc.)
requires a set of plans to accurately model.

For state owned or maintained bridges, the District Bridge Asset Engineer (BAE) should review
the structure’s existing load rating prior to programming work that adds significant dead load, e.g.
a concrete overlay.

3-9.01(02) New, Replacement, or Rehabilitated Structures [Rev. Nov. 2020]

The Bridge Owner should consider requiring a load rating be performed prior to any new,
replacement, or rehabilitation work to take place on its bridge assets; this shall be done no later
than the initial inspection for locally maintained structures. For state owned or maintained
structures, a load rating analysis shall be performed prior to construction. See Indiana Design
Manual Chapter 103 for specific requirements.

Following the completion of construction work, the bridge file shall be updated within thirty (30)
days for state maintained structures, the Bridge Inspector is required to make a Construction
Complete load rating request through the LRRA. The bridge file for locally maintained structures
shall be updated within ninety (90) days.

3-9.01(03) Deterioration [Rev. Nov. 2020]

For bridges with a minor increase in, or newly discovered minor damage or deterioration, a load
analysis shall be performed. Ata minimum, a load rating considering deterioration shall be on file
for each bridge with a deck condition rating (NBIS Item 58), superstructure condition rating (NBIS
Item 59), or culvert condition rating (NBIS Item 61) of 4 or less.
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For state owned or maintained structures, the deterioration load rating shall be performed and
documented in the bridge file within thirty (30) days of the discovery. Within seven (7) days of
the discovery, the District Bridge Inspector is required to make a Condition Change — Deterioration
load rating request through the LRRA.

For locally maintained structures, the deterioration load rating shall be performed, and the bridge
file shall be updated within sixty (60) days of the end of the inspection compliance month.

See Section 3-9.01(04) for requirements regarding more severe changes in condition.
Additionally, if there is loss of bearing area or a substructure condition rating (NBIS Item 60) of
3 or less, consideration should be given to reducing the load rating.

3-9.01(04)  Critical Findings [Rev. Nov. 2020]

For bridges with a significant increase in or newly discovered severe damage or deterioration, a
load rating analysis shall be performed. The analysis shall be performed within seven (7) days and
the bridge file updated within fifteen (15) days of the discovery for both state and locally
maintained structures. For state maintained bridges, the District Bridge Inspector is required to
make a Condition Change — Critical Finding load rating request through the LRRA within two (2)
days of discovery. Notification of the Department’s Bridge Evaluation staff shall be immediate
for damage or deterioration that is considered severe enough to be an immediate safety concern
for the traveling public.

3-9.01(05) Repairs

The Bridge Owner should consider requiring that a load rating be performed prior to any repairs
taking place on its bridge assets. For state maintained structures, load rating consideration is
required prior to reopening a bridge for closure situations or prior to construction for non-closure
situations. Refer to the Indiana Design Manual for guidance related to requesting a load rating for
state maintained bridges. For locally maintained structures, load ratings shall be performed no
later than the initial inspection.

Following the completion of construction work, the bridge file shall be updated within thirty (30)
days for state maintained structures and within ninety (90) days for locally maintained structures.
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3-9.01(06) Permitting

Load ratings should be utilized when making determinations regarding the issuance of permits for
overweight vehicles.

3-9.02 Submittal Process & Notification

The submittal process and notification can be considered in two categories, general and posting.
3-9.02(01) General [Rev. Apr. 2018, Rev. Nov. 2020]

For bridge construction projects, the Bridge Owner should be informed of load rating results prior
to the commencement of any construction. For state maintained bridges, the Load Rating
Summary Report and load rating model must be made available for review in the Load Rating
Request Application within thirty (30) days of the receipt of the original load rating request.

Once the load rating reflects the “in-service” condition of the bridge, the bridge file shall be
updated. The Load Rating Summary Report, as described in section 3-7, and the load rating model
shall be uploaded to ERMS. Once uploaded, each file will be accessible in BIAS from the ERMS
link on the “Asset Info” tab for each bridge; see Figure 3-9.1. Refer to Part 2, Figure 2-1.4, of this
manual for detailed instructions regarding how to attach and upload documentation; this step is
automatically performed for state maintained bridges using the Load Rating Request Application.
Additionally, a new report shall be created in the Bridge Rating Application Database of Indiana
(BRADIN).

(AERMS—
Y ERMS Security Group

Bridge File
Do : e Document Date Original File Name 0
LoadRtgSum 001-02-09835 02-15-2017 pdf 2152017 1:25:00 PM LoadRtgSum 001-02-09835 02-15-2017 pdf Aller
LoadRighdl 001-02-09885 02-15-2017.xml 21572017 1:25:00 PM LoadRtghdl 001-02-09385 02-15-2017 xmi Allet
Aller
e e e e e P | S |

Figure 3-9.1 BIAS ERMS Link to the Bridge File
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3-9.02(02) Posting [Rev. Apr. 2018]

In addition to the General process described in Section 3-9.02(01), the Bridge Owner shall
immediately be notified by the LRE if load posting or any other restriction is required as discussed
in Section 3-6. In addition, for state maintained bridges, the Bridge Weight Limit Notification
Form should be completed and distributed according to INDOT Operations Memorandum 18-02.

The Bridge Owner has up to thirty (30) days to install all required signage and/or barriers. Once
in place, the NBIS items and posting related fields in BRADIN shall be updated by the Load Rating
Engineer within thirty (30) days to reflect the posting. Additionally, photos should be uploaded
into BIAS that show the bridge posting/closure items in place.

3-10.0 MODELING GUIDELINES & ASSUMPTIONS

This section is under development.
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3-11.0 APPENDICES
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3-11.2 Appendix B: Extra-Heavy Duty Highways
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